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EXECUTIVE SUMMARY

REINTRODUCTION OF ENDANGERED SOFT BIPED’S BE~
TO P~STO~D ~BITAT IN S~S~ M~H:

~STO~TION ST~TEGIES FOR P~ P~T ~
T~ M~H CO~L~TY ~CO~RY

U C DAVIS WETLAND ~S~RCH LABO~TORY

PROJECT OVERVIEW: The go~ oftlds s~y is to provide edtic~ ~ologieal dat~ to faci~ate r~e pl~t
res~ration, ~s a eon~bufioa ~wm’ds CALFED objectives for ~proved ecosystem qu~ly tI~ou~x
na~ve sp~ies recov~ ~d cons~afion. We propose ~ experimental re~troduction of ~d~g~d
so~ bird’g beak to ita laisto~e r~ge ~thin Suis~ M~sh, Previous r~e pl~t ~sloea~ona based on
best professional jud~ent have ~sulted i. ~ail~es ~d less then ide~ outcomes due to hck of crtical
~ological ~ta ~iedl~ 199l, Howald 1996). ~owever, expefim~tal r~toration wilh c~efuI
demograp~c ~alysis c~ imp~ve restoration success ~avlik et al. 1993). The reeove~ ofr~e pl~ts
o~en requir~ the creation of new popula~ons in order to decrease extinction risk. ~ proposal
ad~esses re~ve~ of a rare plant endemic to Suisu~ and No~a Bay high tidal ~h. Und~-stan~ag
hzbitat requiremeDts cdticai to t~s species will provide critical info~ation for oth~ sensitive ~peeies
inclu~ag Califo~a black rail, Suis~ thistle, salt m~sh h~est mouse, ~d Suisun s~ew. We will
design long te~ me,toting of~e new population ~d facilkate local i~{volvemem ~ the project.

O~J~C~w~s AN~ SUMMnaY:

Objective 1: Inv~tigate 8abitat Facto~ Critical To Soft Bird’s Beak.
We will complete a detailed habitat eh~actefizafion t~ou~out ~e exit r~nge of soft bi~’s be~. A
wide range of biological ~d physio-ehe~c~ factors will be m~s~ed ~vi~in m~d ou~ide of the
n~w till elevmion supposing the r~e pl~. Multiv~ate or~nation tecl~ques will be used to
select the most ~mpo~t ~v~o~ental det~ain~ts.

Obje~ve 2: Develop Reintroduction Crileria and Screen Reintroduction Sites.
We will develop ~introduction criteria to locate potential sites ~d specific mierohabitats for ~ew
populations, ~d will screen pot~tial ~int~duetion sites,

Ob,~ee~ve 3: Implement Experimental Rare Plant Re~troducflon.
Wd Will expe~entally rei~oduee so~ bird’~ be~ ~ appropriate habitat within its hist0~¢ range The
~opos~ ~introd~tion site is Sp~ng Branch M~sh at Rush ~ch which w~ r~tored to tid~ action
in 1991. This and other sites will be evaluated by rigorous criteria prior ~ reintroduction. ~e
endm~gered pl~t t~geted for recovery is ~ ~ual hemiroot p~a~i~ w~ch relie~ on host planm for
persistence, a~d colo~zes dis~b~ce mi~ogaps wiflfin h~oph~c vegetation. An expcfimen~l
~amework which ~acks ~e demographic fate of m~ked individuals in ~introduced ~d nat~al
pop~afions will evaluate the effects of colonization by direct se~hg, see~ing lmn~ls~tatio~ with
host pla~ts, and habitat m~ipulations to supress c~opy mad r~uce competition such ~ clipping,
~bs~ate v~ation, ~d m~pulafion of natural biolo~cal suppression by salt m~h dodder
holoparaskism.
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Objective 4: Local Involvement in Long Term Monitoring and Edncation Outreach,
A long term monitoring program will be desigtled for soft. bird’s beak cortsetva~lon. Public
participation in manual monitoring with oversight by qualified ecologists from UC Davis mad Solano
Farmlands and Open Space Foundation will be established. Local voluateera from conservation groups
will be trained as rare plant monitors. We will develop an interpretive display at Rush Ranch to
educate and inform the public of the ecological importance of rare plants, and details of the
reintroduction project. We will make presantatiuns regarding this work to local conservation grunps.
Ultimately, we hope to develop a conceptual model that describes management arituria for the
deterrffmatiun of specifically where soft bird’s beak populations should be reintroduced within tidal
marsh, and to guide decisions as to when physical conditions and ~ig~t tidal marsh biological
communities have suffialenfly developed wilhin restored tidal marsh systems to proceed with rare plant
~introduetions.

/~kPPLICANT QUALI FICATI ONS: Professor Rejmankova, principal investigator, has over 20 years
research experience as a wetland plant ecologist, leads the UC Davis Wetluad Resenreh Laboratory,
supervises wetland ecology graduate students, and is an nitem~ionally recognized exper~ on wetland
plm~t ecology. She has extensive experience in wetlands on four continents. In the San Francisco
Estuary, she has conducted tidal marsh restoration monitufing and participated in an EPA funded study
on synoptic indicators of salt marsh ecosystem health. Brenda GrewelI is a wetland ecologist mad
doctoral student at UC Davis with 15 years post-graduate professional e?~peficnee in California
wetlands, including 10 years in the Suisun Marsh. Ms.Grewell is a recognized expert on San Francisco
Bay and Pa(~fic Coast tidal marsh rare plartt and avian species.

BUOGET ANn TItlI~ PAR~ IMr’ACTS: Funds for completion of the project, S 148,627~ will be spread
over ~,o federal fiscal y~ars. The ftmds provided by CALFED will help leverage the cost-share
funding provided by the University of California, Davis which includes but is ant limitud to ~he salary
of Dr. Rejmankova and wetland laboratory facilities. The invoivement of Brenda Grewell as doctoral
student investigator in this projent provides a signiftcant value to CALFED investment, as she brings
senior scientist level experience to the project at an academic level of funding well below comparative
professional salary. Results of Ms. Grewell’s doctoral research on the functional role oflnter-plant
parasitism in salt marsh comanunity structure will also enlmnce and leverage the results of this
complementary applied work at no cost m CALFED. No significant third party impacts are identified
for this proj oct.

MONITORING AND DATA EV~LLUATION: Monitoring and data evaluation assoeiatsd with this project
will include: rare plant demoga’aphic parameters, plant commtmity composition, plant tissue chemistry,
soil chemical and physical parameters, rnierogap analysis, photon flux density, rare hird and rare plant
occurrence, arm other habitat correlates. All data and an~lyses will be reported, and data will be
mabmitted per CALFED specifications.

LOCAL SUPPORT/COORDINA~rION: Our proposal will provide critical research aupport to the Snisun
Marsh Prese~ation Agreement partners. The proposal will also provide scientific data to the DFG
Plant Conservation Program, U.S. Fish and Wildife Service Endangered Species Recovery Program,
and Solano Faroalands and Open Space Foundation.
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PROJECT DESCPdPTION

BACKGROUND: Soft bird’s beak (Cordy[anthus moIlis ssp. mollie: Serophuloriaeeac) is an a~ual hemiroot
parasitm herb of~e fi~orff~pdmgon family. Na~ml populations of so~ bird’s beak ~e ~o~ fi’o~n 10
~pulations from Suisun and Noah Bay ~shes, and well ov~ 90% of the ~ainfl~g plm~ts are ~bund within
Suisun M~mk ~nygt 1994). Hist~ie accounts indicate ~his ~eeies is m~ anth-~ogenic rodW which has be~
end~gered due to habitat Io~ ~d l~a~tafioa ~.S. Fish and Wildlife Semite 1995). E~ly research ora the
Hemistegia subgenus of Cordylanth~ focused on t~onmy, and verified tha~ ~ese hemiroot p~asites rely on a
host association for field s~val, but ~e not host ~eeific (~uang and ~ec~rd 1976, 1973, 1972, 197 l), A
ba~llae study of soft b~rd’s ~ verified oeeu~enee of~st~ic populations tt~ough the San Francisco Esma~,
and provided baseline autecologieal ~fomaation ~gar~ng ~e s~eies ~om wi~in ~o populations at Sui~
Marsh and Napa M~sh~uygt 199~). So~b~d’sbeakoccurs~t~ave~na~owelevationalzonewithin
hi~ fidal~h. No s~d~e s ~ve been c~dueted to iden~ ~e vafiabili~ of habi~t conditions within ~d
outside of the nohow eleva~on band suing bird’s beak. Ore- ~oposed s~dy will provide adaptive
m~agement ~sight to how ¢hm~ging physic~l ~ocesses may effect ~is rare pl~t. The p~asitio life history
s~ate~ of this ~ies precludes sJmple ~a~pl~tatio~. Rein~oduetion erite~a for recovery of the species
We not been ~veloped. Exp~imental rein~oductions coupled wi~ c~tic~ dcm%~aphic monitoring have not
b~ conducted.

~OPOSED SCOPE OF WO~: The objective of this s~dy ~ to provide critic~ ecological data to facililme
r~e plant restoration suc¢ess in Sutsun Marsh and North Bay tidal wetlands.
We propose to ~oup task into four phases: 1) assess habi~t ch~tcfisfics oft~e end~g~ed sot~ bird’s ~ak;
2) devel~ ~inwoduction c~ria for soft bird’s beak recover; 3) ~plement an experinaental reingoduefion of
the ra*~ plant to appropriate ~bimt withM the Spring Br~eh Marsh till m~rsh restoration site at Rush Ranch
(Suisun Marsh) to detemine factors essential to restoration of self-susta~ning popula~ons; and 4) establish a
long ~ mortaring pro~am, ~d provide eu~frol~enml education outreach se~’iccs which invlude an
inte~rctive display and ~aining of c~scrvatlon volun~ h~ ra~ plant monlto~ng. Research questions a~d
testable h~o~eses associated ~th p~se, and a su~ of tas~ and deliverable products follow. A project
schedule is included as A~achment 1.

Phase 1: lnve~ation of Habitat Factors Crltlc~ to Soft Bird’s Beak
Research Question: ~at d~er~nes ~e diz~ibution of ~ bi~’s beak and its s~ccial status neighbors witbi~
high ~da] m~h communities?
HypoIh~sis, Res~iction ofso~ bird’s beak to na~ow ele~tional zones charact~ized by high species divem~W
within the intertidal salt marsh is a reflection of biologic~l ~nteraeti~az ~d pbysical condition.

T~k 1: ~oject Management
Ta~k 2: Field ¢ollec~mn of ~of~ bird’~ beak h~bi~t d~
Task 3: ~b analysis of soft bird’s be~ soil and pl=nt samples
Task 4: Multivariate analysis of habitat data by marsh elevational zone

Methods. ~domly ~spersed, replicated qu~a~ in unique vegetation zones ~ong elevationaUlidal gadients
~om upland eeotones to fidaI sloughs or baysho~s ~11 be measured ~ describe vegetation pa~ and phy~eal
conditions within the salt marshes. Species presence, plant cover by sp~ies, and c~opy height ~11 be

~ea and ~ze diftbrentiation of bare ~il gaps will ~ recorded. Soil tempera~re and ~o~d level photon flux
densiW b~eath ~d at vegetation canopy, and infr~ c~opy t~p~a~e will be meas~ed in silu. Soll

safini~, Ca:Mg, p~t, sodium potential, so~um absorption ratio, chloride, inor~[e ni~ogen, ~d total N-P-K.
Chemical analysis of ram plant tissue will be ewluat~. Dist~ce ~om tidal sonme and tidal maxima ~11 be
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occurs with sensitive black rails, visual and audible point count census of birds will be recorded at each
monitoring unit by plant zone. Natural history observafions o f mammals and invertebrates will be recorded.
We will use multivariate techniques such as canonical con’espondenoe analysis to dete0t the key environmental
parameters that may have the strongest influences on the dis~butions of salt bird’s beak and sensitive plant and
avian species associates. A variety of multivariate and cluster analysis techniques will be examined for
applieafio~ to the resulting d~ta.

Phase 2: Develop Reintroduction Criteria and Screen Reintroduction Sites
Research Question: What logistical, historical, physical, and biological criteria exe essential for successful
reintroduction and recovery of soft bird’s beak7
ltypotheses: Reintroduction sites ~an be evaluated by comparison with habitat conditions present in relict
populations and through examination of hlstorieal records. Appropriate reintroduction sites can be screened
through applies finn of reintroduction criteria.

Task 1 : Proj eel Management
Task 2. Develop reintroduction criteria
Task 3: Collect habitat data within potential reintroduction sites
Task 4: Lab amtlysis of potential habitat site data
Task 5: Screen potential application sites by reintroduction criteria
Task 6: Select derailed locations for experimental reintroduction

Methods: Reintrodnetinn criteria will be developed from Phase [ results, historical records, and logisticaI
investigafious. Microsites within appropriate tidal marshes will be screened for appropriate biological
community and physical site parameters utilizing plant and soil analyses as described in Phase 1.

Phase 3: Implement Experimental Rare Plant Reintroduction
Research Question: Is rehau-oduetion by seed or transplantation of seedlings w~th ]los~ plants a more successful
~eatoration strategy?. What is the denangraphie status of reintroduced vs. natural populations of sot~ bird’s beak?
Can reintroduction co~tplad with competition suppression or mierognp creation enhance the demographic
performance of soil bird’s beak’?
l~ypotheses: Derao graphic per f~rrnance will not vary between und natural and reintroduced populations.
I-Ialophyte competfilo~ m~d gap fzeifitation ~vil] have no si~miflcant impact on so~ bird’s beak.

Task 1: Project Managemetu
Task 2: Collect propagules from local nztural populations for reintroduction experiment
Task 3; Establish experimental plots and begin experimental rare plant reintroduction
Task 4: Conduct demographic monitoring in natural p~pulation for eompar-ative analysis
Task 5: Cur, duct demographic monitoring of reiatrodneed plants and ~int~m
experimental mmfipulations fl~rough growing season (roughly April - November)
Task 6: Collect data on biological and physical conditions of reintroduction habitat
Task 7: Repeat demographic and ecological monitoring second growing season
Task 8: Analyze demographic and experimental treamaent data
Task 9: Synthesize experimental reintroduction data and develop management
recommendations for restoration success in final written report

Methods: Comparative demographic monitoring of historic populations will be combined with demographic
monitoring of restored populations to quantify restoration success, qqae experimert~l reintroducfion will test the
effects of reina’oducfion by seeding versus trans~plant~ti~n of the rare hemiparasites (soft bird’s beak) with
geleeted host plants, the effects of chosen host plant-hemlpa~asite combinations, and habitat manipulations to
create microgaps and suppress compehtion by cfippmg, substrata variation, and dodder holoparasitism A
stratified randomized design wall he used to assign field treatments and controls and buffer zones will be
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established. Individual seedlings within a nearby natural population and the reintroduced population will be
marked, m~d factors that could limJlt the estab~ishmertt or growth of the population will be measnsed. !Maalysis
of variance will be used to evaluate reintroduction trentments.

Phase 4: Lneal Involvement in Long Term Monitoring and Environmental Education Outreach
Hypotheses: Public awareness of the ecologic~ mad aesthetic value of ra~e plants and hi?flyer sity will
contribute to continued public support for the CALFED mission of improved ecosystem quality. Long term
monitoring of rare plant reintroductions is essential to their conservation. Conservation vohmteers cma
contribute to citizen monitoring of this project.

Task 1: ProjeetManagement
Task 2: Develop an environmental education interpretive display about rate plant consarwtion and the
restoration project at the Ru.~t Ranch interpretive center.
"l.’as~ 3: Develop long term rare plant monitoring plan, train local conservation vohrnteers, arid assist Rush
P~aneh staff in long term plarming for comservatiov of the restored popttlation.
Task 4: Present results of ~estoration pro.ieet to local conservation groups and CALFED

PROJE~T LOCATION: The research and rare p~az~t reintroduction will be conducted in Suisurt Marsh,
Solar~o County in Potrero Hills hdal marshes at Hill Slough East~ Joice lsland~ and Rush Ranch t~dal marshes
shown on Fairfield South and Deaverton U.S.G.S. topo~’aphic quads (Attachment 2).

Phase 1: In orde; to morn precisely determine the edaphic and biological facto~ affec~thg distribuhon and
abandoner, we propose to examine and describe the community structure and habitat eorrelates of historic
populations at I~Iill Siough, Joice/Cntoff Slough, Rush ]Lanch/2nd Mallard Br., Middle Point or Point Edith,
Southhampton Marsh, Fagan Marsh; and Feint Pinole (Alt~clmaent 3). Four of these sltes are w~tl~n Suisun
Marsh/Bay, and the remaining three at Benicia, Napa Marsh, and San Pablo Bay provide comparative
eo~dihons throughout |he modern range. This desetSptive work will refine the scope of an experimental
reintroduction program desi~med to illuminate the ecological ftmctions which influence care plant persistanee,
mad will provide necessary data for renitroduertan criteria.

Phase 2: K(mtroducfioa Sire Screening: Spring Creek Marsh, ~nd t~ther sites as needed within historic range:
Rush Ranch, Suisu~ Marsh

Phase 3: Experin~ental reintroduction: Spring Creek Marsh, Rush Ranch - Suisun Marsh (anticipated), namra!
population comparison - Hth Slough East tidal marsh, Suism~ Mm-sh.

Phase 4: Local Involvement: Rush Ranch baterprenve Cenmr, Solace Farmlands a~ad Open Space Fore, darien,
Suisuu Marsh

ECOLOGICAL/BIOLOGICAL BENEFITS

ECOLOGICAL OBJECTIVES: The objective of this study is to provide critical ecological data to facilitate
rare plant restoration success in Sulsun Marsh and North Bay tidal w~lands. The ~udy vcill ldenlify
reintroductlan criteria and techniques for enhanced reeo~eery of the endangered soft bird’s beak
(Cordylanthus mollis ssp. mollis) in tidal saline emergent wetland priority habitat.
Infc~matiar~ derived ~rom th~s st~dy can be directly applied to CALFED objectives for improved ecosystem
quality through ~mtive species recovery and conservation through research and implementation of art
endangered species reintroduction.

We hypothesize that to successfully reintroduce soft bird’s beak to its historic range and create selt"-sustaifung
populations in restorat2on l~ojects, it wil~ be essearial to li)!low careful logistical, hrstoricaI, biological, and
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physical reintroduction criteria. We also predict that detailed demographic monitoring will be essential to assess
restorahon success. This study will benefit future restoration efforts by quantifying these essential criteria and
providing a coaneptual model for restoration evaluation.

Prlmory Benefits: A goal of this project is to re-establish a new sell~sustafuing population of a native
endangered sppeies ..vii tin its historic range to a site under public protection. The primary benefit is the
recovery of soi]t bird’s beak which is a priority special status plant species within saline emergent wetland
priority habitat. Understanding the restoration and conservation needs of this species alto directly benefits
California black rail as this species is found in direct a.ssoeiation with soft bird’s beak.
Implementation of thls project will also yield quantitahve data to identify ecological processes and fi.mctions
that should be restored within tidal wetlands.

Secondary Beaefvts: Phase 1 of this study provides biotic arid abiotie data relevant to the recovary oftha
additional priority species including Suisun thistle, Mason’s lilaeopsis, olapper rail, and salt marsh harvest
mouse as they occur within marsh intertidal zones near soft bird’s beak. A raultivariate analysis ofbio!ogical
and physical ihctors correlated with these ~peeies will be a product of this research, q~nese data may also
contribute to an expanded tmderstanding of estuarine wetland - aquatic food web linkages. The infrastructure is
in place to ensure the long term protection of the new rare plant population, and Solano Farmlands and Open
Space Fotmdation (SFOSF, the public trust property manager) enthusiastically supports this project. Long term
conservation of these rare plants is compatible with their mission, ~md results will assist them wit~ future
restoration goals.

Tlllrd Party Benefits: Rush Ranch (SFOSF) maintains an active docent and environmental education program.
Experimental remlroduction of this endangered plant on their land has high public education value, and will
provide opportunities for a broader onderstanding of conservation biology and public support for the CALFED
mission. This project is lcveraged by the public seia,ice mission and education outreach experience of the
University of California, a~d we mill actively work ~vith SFOSF ~taff/o develop ~n environmental education
display, program, al~d aitiz~ monitoring compatible with eot~ervation of a s~astainable population.

Oilier Ecosystem R~storatlon Program Benefits: The priority native .species recovery and enhanced
u~xder standirtg of ecological process a~d function important to both soft bird’s beak mad black rdil will also
benefit restoration progrmrts and agencies including the Suistm Marsh Preservation Agreement, U.S. Fish and
Wildlife Service Tidal Wetlands Species Recovery Plan, San Francisco Bay Ecosystem Goals Project,
Montezuma Wetlands Project, San Francisco Bay National E~uarine Research Reserve, Benioia State
Recreation Area, Point Pinol? Regional Shoreline; Department offish and Crame, mad the Bay Conservation and
Development Commission.

Linkage to Current attd Ettture Frojt~ts: Habitat testo~atio~x projects in the guisun - North Bay region in the
plarmmg and implementation stages have proposed rare plant recovery, but to dVate essential research to support
future restoration of sensitive plant species has not been conducted. This project will provide critical research
support to ea~uze successful and timely completion of the existing CALFED-Ib.nded DFG Hill Slough West
Habitat Demonstration Projeta (May 1998) which proposes to restore tidal action to 200 acres m Suistm Marsh
and introduce rare plants. To date sciemifi c research to support such reintroduction s has not been conducted,
and timely completion of this project would be facilitated by this proposal. Critical research on re:re plant
demographic dynandes and habitat needs must be conducted before this demottstm’(iolx project can move beyond
planning to an implementation phase.

The restoration success of the proposed Montezuma Wetlands Project and tidal marsh restoration regulatory
mandates/mitigation requi~ents of the parties to the Suisun Marsh Preservation Ag~emetu (DFG, DWR,
USBI~ SRCD) will benefit from this ~’qjeet. The project will benefit the restoration objectives of the Solano
Farmlands mad Open ~qpaee Foundafior~.
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Linkage to Ep,2 Actions and Goals:
This prQiect wil! achieve recovery of at-risk native specie~ dependen! on tlte Suisun Bay ecosystem as a first
step toward establishing large self-sustsining population, s of an endangered plant species. The proposal directly
addressed focused actions relative to habitat restoration of marshes (P~FP, p. 18), ~nd the study will improve oat-
tmderstanding of hydro!ogle, geomorphic and ecological relationships. R.esteration of an endangered plant
populafior~ has direct li~aks to other listed ~’peeies inaluding black rail. It is well established that emergent marsh
vegetation also provides dissolved orgamc carbon and nuirlents which support aquatic fi~odwebs, and therefore
resthrahon of this rare plant eommtmity has food web linkages to delta smelt and splittail which are fotrad in the
Spring Branch tidaI system within Suisun Marsh.

Information derived flora this study can be directly applied to CALFED goals for irapreved ecosystem quzliw:
native species recovery a~d conservation of an endangered species by experimental reintreduetlon (Goal 1, p.
1, ERP V.ID; quantificatiot~ of abtotie arid biohc parameters across intertidal zones supporting endangered
species which will assist with tmderstanding natural processes and functions should be rehabilitated and will
facilitate infomaed adaptive management (Gx~al 2, p.1, EP,.P V.II); al~d protection and restoration of functional
saline emergent wetland and maintenance of floristic diversity and natural tidal marsh mosaic landscapes will
provide aesthetic values and scientific research (Goal 4, p. 1, ERP V.1I ).

Linkage to EP Strategic Objective and Targets:
Evaluation of reintroduction criteria and strategies for soft bird’s beak supports the strategic objective to ~estore
at risk endemic tidal brackish marsh plants (p, 274, E1LP V.II). The reintroduction of an endangered species
into a restored tidal naarsh also supports the strategic objective for tidal saline enaergent wetland ]mbitat (p, i33,
ERP V.II). This project dLrectly supports the strategic objective for recovery of California black rail, as this
species directly co-occurs with soft bird’s beak (p. 249, ERP ¥. II). The project also supports the strategic
objective ~br recovery of Suisun soog sparrow as we have observed this species foraging in soft bird’s beak
populatio~ts (p. 255, ERP V.ID. The recovery of salt marsh harvest mouse may be enlaznced (p. 261, E!LP V.II).
This research proposal includes site based evaluations and develops methods to protect, restore, and manage
habitat and populations of special status plants in line with CALFED identified actions (p. 274, ERP V.II). This
project will also help identify hnpoftant 1irks to the Bay-Delta aquatic foodweb (p.155, ERP V.II).

System-Wide Ecosystem lleneflts:
Establishment of a restored popalatioa] of soft bird’s beak will provide an additional propagule source for tidal
dispersal it* safe sites within the tidal marsh system, contributing to e~hanced biodiversity of tidal wetlands. The
p~-oposat complements ongoing restoration planning and implementation efforts in the Suisun Marsh and North
Bay by Department offish and Game, Suisun Marsh Preservation Agreenae~at partners, IEP Suisvn Ecological
Workgroup, U.S. Fish and Wildlife Service tidal wetland species recovery goals, and private restoration efforts
such as Montezuraa V,rctlands.

Compatibility ~vith Non-Ee6system Objectives: There are no perceived conflicts associated with this project
relative to other CALFED goals and objectives.

TECHNICAL FEASIBILITY AND TIMING

There are no CEQA and NEPA etavironme~taI compliance documents needed for this research project.

An Endangered Plato Research Permit and Rare Plant Collection permit will be required flora the Department
of Fisll and Game as sob bird’s beak is a state-listed rare plant. The Hill Slough East research site (natural
population for ~omparative demography) was selected for conservation re~sens. We believe this is the best
location for this research as the local population is self-sustaining, > 90% of the Estuary-wide population of the
rare plant occurs there, and research would only impact a very small fraction (< 2%) of the population. This
plant is also listed as ea~dangered under the federal ESA, but federal pern~its tbr listed rm-e plant research are not
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needed as the research will not he conducted on federal propet~’, hffotmal consultation with the USl%VS
Endangered Species Office has been initiated, and l’cder~l research permits will be obtained if needed as the rare
plant habitat may overlap with habitat of endangered salt marsh harvest mouse. Sites were selected that have
had no historic detections of California CkalY0er rails, though clapper rails are present at other locations within
the Hill Slough and Rush Ranch tidal marshes. Research site selection and methods were carefully considered
to avoid impacts tt~ special status species.

The project biologist (GrewelI) has held past rare plant collection permits and will renew this permit for the
project year. The project biologist ha~ also been permitted to conduct clapper r~tila surveys m the past. ff
needed, abe will do any work relative to this ~’ojert under a current federal take permit issued to her by
USFWS. The project biologist discovered the Hill Slough East population of soft bird’s beak, and has ten years
experience with this species and other rare estuarine plants. The project biologist also has ten years experiellce
conducting clapper rail census, and has worked with sensitive black rails and other special status birds (common
loon and osprey) for over 20 years. Informal consultation with DFG and USFWS endangered species stafl’has
already been conducted relative to this proposal regarding the need l’or endangered plant research permits, and
these permits will he issued if the project is approved. ’1lois research will directly support the recovery efforts of
Department ~)f Fish and Game and U.S. Fish and Wildlife endangered species programs.

Our laboratory is currently engaged in salt marsh plant community research in the San Francisco Estuary and
central Pacific Coast. We are specifically researching the functional role of parasitic plants in salt marsh
eonmatmity straotare. T~is proposed restoration project is an applied study which will be eomptornented by our
previous work. We have ~omplete analytical faeilifies in house, are familiar w~th the species and habitat~, Nave
a strong working relationship with the regulatory agencies and Agency endangea’ed species biologists. We a~e
able to begin this research immediately upon receipt of funding. Delay of the project by a year or more would
preclude Brenda Grewell’s participation m the project, as she is on sohedule to complete her final research
requirements for the Ph.D. degree, b~ the event of a significant delay in fi~nding, a new wetland ecology
graduate student would be assigned ~o the project.

MONITORING AND DATA COLLECTION METHODOLOGY

Anticipated mot:atorhig parameters and da~a collection approach to address the hypotheses asso0iated with our
four objectives are summarized in Table 1. If funded, actual monitoring ~teeds and approaoh will be refined to
address final experimental design. Power analysis ol’preliminary data may also be evaluated to determine the
best number of re?lioate samples needed. This prelimi’aary table is our best estimate of the variables to be
included prior to onsite planffmg and design. Field collection of data and laboratory analyses wili follow
standard methods with rigorous attention to data quality assuranoe a]~d conttol. Experimetual design and data
collection will he implemanted to alhiw for appropriate stafisticaI analyses of data. A variety of analysis of
variance, regression, and mtdfi’~-ariate unimoda! models to relate species to envirortmental factors will be used to ’
evaluate results of this work. Our lab is well ver~ed in experimental design, field and laboratory analyses
methods, and statistics.

]~IOLGO1CAL~COLOGICAL OBJECTIVES AND HYPOTI1ESES:

The monitoring parameters Iisted in Attac hm eat key to the following project objects and hypotheses:

Objective 1: Investigation of Habitat Factors Critical to Soft Bird’s Beak
Research Question: What determhies the distribution of soft bird’s beak and its special status neighbors w~thin
high tidal marsh communities?
t~ypothesls. Restriction of soN bird’s beak to narrow elevattonal zones ctmracterized by hig~h species diversity
y~ittiin the intertidal salt n~arsh is a reflection of biological interactions a~d physical conditions.

Objective 2: Develop Reintroduction Criteria and Screen Reintroduction Sites
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Research Question: What logistical, historical, physics1, and biological criteria are essential for suecessfitl
reintroduction and recovery of soft bird’s beak?
Hypotheses: Reintroduction sites can be e~aluated by comparison with habitat conditions present in relict
populations and through examination of historical records. Appropriate reintroduction sites can be screened
through application of reintroduction criteria.

Objective 3: Implement Experimental Rare Plant Reintroduction
Research Question: I~ rein/reduction by seed or transplantation of seedlings with host plants a more successful
restoration strategy? What is the demographic stares of reintroduced vs. natural populations of soft bird’s beak?
Can feintroduetinn coapled with co~npetltion suppression or microgap creation et~lanee the demographic

performance of soft bird’s beak?
ttypotheses: Demographic performance edll not vary bet~veen and natural and reintroduced po~ulations.
Halophyte competition and gap facilitafon will have ~o significant impact on soft bird’s beak

Objective 4: Local Involvement in Long Term Monitoring and Education Outreach
]~ypotheses: Public awareness of the ecological and aethetic value of rare plants and biodiversity wi~I
contribute to continued public support for the CALF£D mission of improved ecosystem quality. Long term
monitoring of rare plmlt reintroductions is essential to their conservation. Conservation volmateess can
eonh’ibute to citizen movitenng of this project.

LOCAL Ih~,’OLX~M]~NT

The galano County Board of 8upervSsors and Planning Department, Nzpa County :Board of Supervisors, and
Conlra Costa County Board of Supervisors, and the Bay Conservation and Development Conmtissinn have been
notified in writing of the pro3eet proposal (Attachment 4).

The Solano Farmlands and Open Space Found~-tion (SFOSF), California Native Plant Society, and Napa-Solano
Audubon Society are aware of the proposed project and are supportive. Rare plant reintroduction on SFOSF
land is enthusiastically supported as this research will help SFOSF with future restoration plarmizag and tidal
marsh habitat enhancement (Attacltment 5).

Research wSll be coordinated with the Department ofFish and Game and the Snlano Farml~nds and Open Space
Foundation, and conducted on public lands under their management. This project complements rise mission and
management objectives of both agencies for management of their se~asitive tidal marsh habitat. Tttcre are no
affected private landowners.

"Hoe Suisun Resource Consewatinn District, Depamnent of Water Resources, Bureau of Reclanuation, and
Deparimenl offish and Game are nILpariies to the Suisun Preservation Agreement. Cm’rent and future
mitigation requirements of these agencies will benefit from the research results of this project.

COST

Budget : Total cost for this pro~cct is S 148,627 allocated over two federal fiscal years. The total project
budget ~d quarterly budgets are included as Fables 2 and 3.

The schedule fo; the four eoncun-ent phases of the pro~ect include the Pollo~ng milestones:

Phase I: Star~ Octobe~ I, 1999. Complete June 30~ 2000.
Phase 2: Star~ October l, 1999. Complete June 30~ 2000.
Phase 3: St~r~ October 1, ] 999. Complete September 30, 2001.
Phase 4: Start April l, 20001. Complete September 30, 2001.
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Phases 1 3 are inseparable. Phas~ 4 in not essential to phases 1 - 3, but includes a mechanism for long term
monitoring of the newly eslshlished population and essential local involvement,

COST-SttARING

This proj eat is ieveraged by the direct donation of the salary and benefits of the principal investigator, Professor
~liska Rejmankova zt a value ors 32,480 which represents 20% of her time. In eddition~ the facilities of the
Wetl~d Research Laboratory provide a slgniScant contribution to this contract. Our l~b lms most of the
equil~nont and computer ~hcilities neeessat3, to conduct the proposed researsh. This includes, e.g., the drying
oven for plant and soil samples, the muffle furnace, CIIN analyzer, spectrophotometer, ion selective electrodes,
pH meters and conductivity meters, and a growth chamber. In addition, we have an access to the atomic
ab sot pf(ton analyzer and ICP analyzer on wlfieh most oft.he cation and anion will be analyzed at nominal cost.

APPLICANT QUALIFICATIONS

Professor Rejmankova, principal investigator, has over 20 years research experience as a wetland plant
ecologist, leads the UC Davis Wetland Research Group, supervises 6 wetland ecology graduate students, and is
an internationally recognized expert on wetland plant ecology. In the San Francisan Estuary, she has conducted
freshwate~ tidal restoration m~itoring and bracldsl’dsalt marsh research. She has completed a tidal wetland
restoration monitoring program for the ACOE in the Sacramento - San Joaquip Delta. She has also collaborated
with Dr. S. Ustin and Dr. E. Sanderson on an EPA funded study of synoptic i~idieators of marsh ~eosystem
health in the Petaltuna Marsh. Dr. Rejmankova will be the project manager, provide scientific guidance, and
will be involved in data collection, interpretation, and report preparation.

Brenda (3re,veil, project research collaborator, is a wetland ecologist and doctoral candidate at UC Davis with
!5 years po~t-graduate professional experience in Ca gffo~ina wetlands, including 10 years in the Salsun Marsh.
Ms. Grewell is a recognized expert on San Francisco Bay and central Pacific Coast tidal marsh ra~e plant and
avian species. The ibcus of her dissertation work i~ the ftmetional role of parasitic interaction webs in high tidal
marsh c, ornmuni~y structure and rare plant persistence. This proposal complements Ms. Grewell’s academic
research in em~tral Pacific Coast salt marshes, and her academic research in coastal wetlands from Coos Bay,
Oregon to San Franalseo Bay will provide comparative data for a more complete understanding of thisapplied
research in the Suistm Marsh. Ms. Orewell will obtain necessary endangered species research permits, ~vill lead
the implementation of the field studies, wiI1 collect and analyze data, and be involved in report preparation.

Jim~ Huang has over ten years experience aa a lab technician, wifla analyses of plant soft m~d water samples. She
i~ proficient in basic standard analysis methods, material handling, and laboratory safeb’. Ms. Huang is also
proficient at technically demanding analyaes including full CHN arid atomic absorption techniques. Ms. Haang
will provide laboratory analytical services for soil and water chemical and physical parameters, and plant tissue
chemical maalysis. Ms. Haang will also program, calibrate, and maintain continuous monitoirag devices for
temperature, light intensity, and water Ievei in the field a~d will be responsible for data retrieval, storage, and
display from such devices throughmtt the com’se ot’the field studies.

UC Davis undergraduate laboratory assistants will assist with field data colleetinn and data entry. Wetland
Research Laboratory graduate research assistants, UC Davis and San Francisco State University professors, and
Agency plant ecologists will provide tachrdeal peer review.
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COMPLIANCE WITH STANDARD TERMS AND CONDITIONS

~tandard forms for projects funded by the Federal govetmment and State agencies are attached.

No specific deviations from contractual terms and conditions are required for implementation of this proposal.

The Ultiversity in aot aware of any potential conflicts o~’interest. Professor Rejmankova and the University of
California are the Contractors, mad they are in complete compliance with standard terms and conditions. Brenda
GrewelI, a graduate s~udent proposed m eo]Iaborate on this project was a previous employee of the Department
of Water P~esources. We have bee~l advised she does not have conflict of interest restrictions for this ILFP as
this CALFED funding cycle ~s more than a year since she resigned from State Service to pursue full time
graduate studies. This study would benefit from Ms. GrewelI’s participation as a post-graduate researcher.
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TABLE 2 Total budget

Total Direct Costs $135,460.00
Ovedtead $13,16T.~1



Table 3 Quarterly budget - direct cost                                                                                EEE



ATTACHMENT I. PRGJECTSCHEDULE
QTR 1 QTR 2    QTR 3    QTR 4    QTR 5    QTR 6 QTR 7 QTR 8

TASK OCT-DEC 99 JAN-MAR 00 APR-,~UN 00 JUL-SEP 00 OCT-DEC O0 JAN-MAR 01 APR-JUN01 JUL-SEP 01
Phase I:Hab~iat Assess.
.1. Project Mgrnt
.2. Field Data Coil,
1.3. Lab Analyais

Phase II:lReinlroCrit/Screen
I1.1. Project Mgmt
11.2 Dev. Reldtro. Criteria
11.3. Field data/pot. Sites
11.4. Lab Analysis Pot. Sites
11.5. Screen Sites

IliA. Pr’oje~t Mgmt
ILL2. Propagule collection

IIL3.b. Exp. Plots. Transplant
111.4.Demography - Nat. Pop
111.5. Demography - Re!nt pop
Ith~. ResL Habital Data
111.7. Lab Analysis Hab. Data
ILLS. Analyze Exp. Data
111.9. Synthesis: Final Report
Phase IV: Local InvolvflZd.
IV.I. Project Mgmt
IV.2. Interpretive Display
IV.3. Long Term Mort. Ptan
IV.4. OraJ Presentations



Attachment 2_ primary Stndy Location
Spring Creek Ma,,sh (Rush Ranch) and Hill Slough,~East Tidal Marsh
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Attachment 3. Phase I TTab|tat Descrlpfion Sites

~- /" ~’I
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UNIVERSITY OF CALIFORNIA, DAVIS

30 Van Ne~s Avenue, Room 2011
San Francisco, California 94102

April 13, 1999

Bear Bay Conservation and Development Commission:

I am writing to inform you of my intent to submit a proposal to the CALFED Bay-Delta Ecosystem
Restoration Program. My proposed research is "Reintroduction of Endangered Soft Bird’s Beak to
Restored Habitat in Suisun Marsh: Restoration Strategies for Rare Plant and Tidal Marsh
Community Recever~’. The primary location for the proposed research is Solaria County
Farmlands and Open Space Foundation’s Rush Ranch sita in Suisun Marsh, and the Foundation is
supportive of this research. We wig collect comparative data for one phase of our study at the
Depariment of Fish and Game’s Hill Slough Wildlife Area, the Joice Island Unit of the Grizzly Island
Wild~ife Area, and Southampton Marsh - Benicia State Recreation Area in Solano County; Fagan
Marsh, in Napa County; and at Point Pinole and Middle Point or Point Edith in Contra Costa
County. In the event this research proposal is selected for funding, we would be pleaeed to provide
you a copy of our final report.

Sincerely,

Eliska Rejmankova
Associate Profeasor
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Solana County Board Of Supervisors
580 Texas Street
Fairfield, California 94533

April 13, 1999

Dear So]aria County Board of Supervisors:

I am writing to inform you of my intent to submit a proposal to the CALFED Bay-Delta Ecosystem
Restoration Program. My proposed research is "Reintroduction of Endangered Soft Bird’s Beak to
Restored Habitat in Suisun Marsh: Restoration Strategies for Rare Plant and Tidal Marsh
Oommunity Recovery", The primary Iocetion for the proposed research is Solano County
Farmlands and Open Space Foundation’s Rush Ranch site in Suisun Marsh, and the Foundation is
supportive of this research. We will collect comparative data for one phase of our study at the
Deparlment of Fish and Game’s Hill Slough Wildlife Area, the Joice Island Unit of the Grizzly Island
Wildlife Area, and Southampton Marsh at the Benicia State Recreation Area in Solano County.
In the event this research proposal is selected for funding, we would be pleased to provide you a
copy of our final report.

SIr~cere~y,

Eliska Rejmankova
Associate Professor
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UNIVERSITY OF CALIFORNIA, DAVIS

Sotano County Environmenlal Management
Planning Department
580 Texas Street
Fairfield, California 94533

Aprl~ "[3, 1999

Dear Solano County Planning Department:

I am writing to inform you of my intent to submit a proposal to the CALFED Bay-Delta Ecosystem
Restoration Program. My proposed research is "Reintroduction of Endangered Soft Bird’s Beak to
Restored Habitat in Suisun Marsh: Restoration Strategies for Rare P~ant and Tida~ Marsh
Community Recovery’. The prima~y location for the proposed research is Solano Gounty
Farmlands and Open Space Foundation’s Rush Ranch site in 8uisun Marsh, and the Foundation is
supportive of this research. We will collect comparative data for one phase of our study at the
Department of Fish and Game’s Rill Slough Wildlife Area, the Joice Island Unit of the Grizzly Island
Wildlife Area, and Southampton Marsh at the Benicia State Recreation Area in Solano County.
In the event this research proposal is selected for funding, we would be pleased to provide you a
copy of our final report.

Sincerely,

Eliska Rejmankova~
Associate Professor
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UNIVERSITY OF CALIFORNIA, DAVIS

Nape County Board of Supervisors
Nape County Planning Department
1195 Third Streef~, Roeme 2! 0
Napa, California 94559

April 13, 1999

Dear Napa County Board of Supervisors and Planning Department:

I am writing to inform you of my intent to submit a proposal to the CALFED Bay-Delta Ecosystem
Restoration Program. My proposed research is "Reintroduction of Endangered Soft Bird’s Beak to
Restored Habitat in Sulsun Marsh: Restoration Strategies for Rare Plant and Tidal Marsh
Community Recovery". The primary location for the proposed researoh is So[ann County
Farmlands and Open Space Four~dation’s Rash Ranch site fn Suisun Marsh, and the Foundation is
supportive of this research. We will collect comparative data for one phase or our study at the
Fagen Slough Ecological Reserve Marsh in Napa County. In the event this research proposal is
selected for funding, we would be pleased to provide you a copy of our final report.

Sincerely,

Eliska Rejmankova
Associate Professor
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UNIVERSITY OF CALIFORNIA, DAVIS ~t ~

Contra Costa County Board of Supervisors
Contra Costa County Piann’mg Department
651 Pine Street, Room 106
Martinez, CA 94553

Eiiska Rejmankova
Department of’Environmental Science and Policy
University of California, Davis
One Shields Avenue
Davis, California 95616

Aplil 13, 1999

Dear Centre Costa County Board of Supervisors:

I am writing to inform you of my intent to submit a proposaI to the CALFBD Bay-Delta Ecosystem
Restoration Program. My proposed research is "Reintroduction of Fardangered Soft Bird’s Beak to
Restored Habitat in Suisun Marsh: Restoratiou Strategies for Rare Plant and TidaI Marsh
CommtmityReeovery~’. The primary loeation for the proposed research is SoIano County
Farmlands aa~d Open Space Foundation’s Rush Ranch site in Salsun Marsh, and the Foundation is
supportive of this reseamh. We will collect comparative data for one phase of our study at tI~e Point
Edith Ecological Reserve Marsh in Centre Costa County. In the event fl~s research proposal is
selected for funding, we would be pleased to provide you a copy of our final report.

Sincerely,

Eliska Rejmankova
Associate Professor
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~ SOLANO COUNTY FARMLANDS ANDOPEN SPACE FOUNDATION .~-rrac~lm~.~’t ~" C= -* *)

(70~ 428-75~

]5 April 1999

CALFED Bey-Delta Program
Ecosystem Restoration Projects and Prod’ares
1416 Ninth Street, Suite I 155
Sacramento. California 958!4

Re¢- Support Letter foe Dr. E|i~ka Rejm~nk~va, UC Davis
1999 CALFED Proposal

Dear CALFED Restoration Sta_~

Sol,no Farmlands & Open Space Founder-ion eall’tusiastically supports the pr4posed project:
"RCmtroduction of Endangered Soft Bkd’s Beak to Restored Habitat in Suisun Marsh:
Restoration Strate~i~ for Rare Plant ar:d "r~dnI Marsh Community Recov~7"" submitted by
Professor Elisk’a Rejmar..kova of the U~verrdty of California. Davis

The Foundation owens Rush Ranch, a 2.070 acre property irt Selene County si’mated along the
northern edge of guistm Marsh with over 1.050 ~eres of tidal wetlands. These wetlands represent
most of the undiked dalai wetlmads remaining in the marsh. The Ranch was ixtrehased by the
Selene Co,my F~malartds & Open Spac~/:oundatioe (!~oondation) in May 1998 using ftmds
provided by tl~ State Coastal Conservancy.

I~ 1991, ~e restored tidal antlen to the Spring Branch M~trsh area of the property
The reimroduetion of this r~e plato to Spring Branch Mar~b, restoration s~te supports the mission
of the R.u.*;h Ranch Management Enhancemem an d Managemem Pltm. The p~:tblie Lnlst misslon
for Rush Rarteh will. ensttre eonsorvafioa of the..ew rare plant pop,clarion Scientific dat~
g~aerated from this ~udy will assist us vdth tidal marsh ¢nhtmcement objectives in the future.

We aro ~4reeially ¢nthusiaatl¢ abc~at Plw,$e 4 of this proposal, as Rush Kaneh stewardship staff
and conservation volumears w~ll benefit from interaction with UC Davis restoration ecologists,
and will participate ifl long term mor;~toring of the ram plant population We are also very
supportive of’the proposal to develop an interpre*ive display at Rush Ranch to inform the public
of the {mportance of rare plant conservation.
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State of California DEPARTMENT OF WATER RESOURCES The Reso~rces Agency

Agreement No.

Exhibit

STANDARD CLAUSES -
INTERAGENCY AGREEMENTS

Audit Clause. For contraet~ in express of $10,000, the eonmaeting p~rties shall be subject to the examination
and audit of the State Auditor for a period of three years aher final paNn~nt under fl~e contact.
fGovernment Code Section 8546.7).

AvailabiliD" of Funds. Work to be performed under ~is con~ct is subject to availabili~ of Nnds ~mugh
the StNe’s no~al budget process

Interageney Payment Clause. For so.ices provloeo under th~s agreement, charges will oe computed in
aeeomance xvith State Administrative Manual Section 87~2 ~nd 8752.1

Termination Clause. Either S~te agency ma) resinate this contrac~ upou 30 day~ advm~ce wri~en notice
The State agency prowding the so.ices shall be reimbursed for all reasonable expenses lncn~ed up to the
date el ter~lna[lort,

SeverabiliW. If any prowsian of Ibis Agr~ment ~s nero invalid or unenforceable by an) :ou~ of final
tmsmc~ton, it is the intent of the pa~leS t~at all othe~ pl ( visions of this Agreement oe construe~ to relnatc
full2 valid, enforceable, m~d binding on the p~ies

Y2K Language. The Conuactor warr~ m~d represen~ that the goods or so.ices sold. l~sed, or licensed
to the State of California, its agencies, or iN political subdivisions, pursuant to this Agreement are "Year
2000 compliant" For pu~oses of this Ageement, a go~ or so.ice is year 2000 ~mpliant if it will continue
to Nlly Nat;ion betbre, a~ and a~r tlxe Ye~ 2000 witt~out inter~pti~n add, if applicable, w[~h ~11 abili~
to a¢cu~a~ly m~d unambiguously process, display, compare, calculate, manipulate, and oflae~ise utilize date
info~ation. ~is wa~an~ and ~presentation supersedes all wa~an~ disclaimers and limitations and all
limitations on liabili~ provided by or through the Con~actor.

DWR 4187 (REV. li99)
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ASSURANCES = NON-CONSTRUCTION PROGRAMS

ipublic repoding burden for this collection of information Is estimated to average 15 minutes per response, including time for reviewingInstructiens, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection
nformation. Send comments regarding the burden estimate or any other aspe~i of this collection of infon~atien, including suggestions for
’educing Ibis burden, to lhe Office of Management and Budget, Paperwork Reduction Project (0348-0040), Washington, DO 20503,

~
PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET.
=END IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY.

NOTE: Certain of these assurances may not be applicable to your project or program, if you have questions, please contact the
awarding agency, Fudher, ¢edain Federal awarding agencies may require applicants to ~ertify to additional assurances. If such
Is the ease, you will be notified

As the duly authorized representative ef the applicant, I certify that the applicant:

1 Has the I~gal authority to apply for Federal assistance Act of 1973, as amended (29 U.S.C. §794), which
and the insgtutional, managerial and financial capability prohibits discrimination on the basis of handicaps; (d)
(Including funds sufficient to pay the non-Federal share the Age Discrimination Act of !975, as amended (42
of project cost) to ensure propel planning, management US.C. §§6101 6107), which prohibits discrimination
and completion of the project described in this on lh~ basis rd age; (e) the Drug Ahuse Office and
application. Treatment Act of 1972 (P.L. 92-259), e~ amended,

relating to nondiscrimination on the basis of drug
2. Will give the awarding agency, the Comptroller General abuse; {f) Ihe Comprehensive Alcohol Abuse and

of the United States and, if appropriate, the State, Alcohollsrn,~Prevention, Treatment and Rehabilitation
through any authorized representative, access to and Act of 1970 (P.L 91-616), as amended, relating to

proper accounting system in accordance with generally Service Act of 1912 (42 US.C. §§290 dd-3 and 290 ee
accepted accounting standards or agency directives. 3), as amended, relating to confidentiality of alcohol

and drug abuse patient records; (h) Title VIII of the
3. Will establish safeguards to prohibit employees from Civil Rights Act of 1988 (42 U.S.C. §§3601 et seq.), as

using lheir positions for a purpose that const]tules er anlended, relating to nondiscrimination in the sale,
presents the appearance of personal or organizational rental or financing ef housing; (I) any othe~
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Bacon Act (49 U,S,C. §§976z~to 276a-7), the Copeland Act 1968 [16 U.G.C §§1271 @~ seq.) related to proteotlng

const~ction subagreemenls 13. Will ~sist Ihe awarding agency in a~uring ¢omp lance

10. Will ~mply, if appl~ble, w~th fiood insurance purchase ~ of 1966. ~ amended (16 U.S.C. ~470), EO 11593

program and to purcha~ flood Insurance It the ~a~ co~ of

human sub~ots i~olved in reseamh, development.

pre~dbed pursuant to the following: (a) i~tltmion of

Executive O~er (EO) 11514; (b) notification of vio(at~ng s~.) ~dainlng ~ me care. handling and trealm~nt of

TH~ ~kNi $ 0}: THF_ U[VIV~RSFTY
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Department of the Interior

Certifications Regarding Debarment, Suspension and
Other Responsibility Matters, Drug-Free Workplace

Requirements and Lobbyin~

per~o~ls signing this form ~hogld refer to 1he r~ulatfons    Ce~ifl~tl~n R~a~ing Deba~ent, Suspension, Ineligibili~

PART A: CertlficatJon Regarding Debarment, Suspension, and Other Responsibility Matters -
Primary Covered Transactions
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APPLICATION FOR
FEDERAL ASSISTANCE

[] Non-Const~=ction [~ Non-Construction

10. CATALOG OF FEDERAL DOMESTIC ARgI~TANCE NUMBER: 1t. DEgCRIPTIVE TITLE OF APPLICANT’S PROJECT:

PROPOSED PROJECT 14. CONGRESSIONAL DISTRIC’F~ OF:

/
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